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ABSTRACT
There is limited published research regarding the use of physical activity in cancer
treatment programs, and even fewer in pediatric treatment plans; however, there is a common
consensus that following the conclusion of cancer treatment an individual’s physical fitness has
been majorly impacted. The inactivity that commonly coexists with cancer treatment often
results in extended periods of time in rehabilitation programs and decreased independence.
Along with the physical detriments caused by inactivity, increased dependence on others often
brings about feelings of helplessness that can further cause emotional detriments. It has however
been demonstrated in previous research that adding physical activity programs into cancer
treatment plans, especially those emphasizing maintenance of preexisting fitness levels can
decrease the detriments seen in inactive patients. In interviews with physical therapists working
in a pediatric stem cell transplant ward, the importance of including a physical activity treatment
program was emphasized due to its ability to assist in the maintenance of previous levels of
physical fitness. Despite the scarcity of research, there are trends to promote the implementation
of physical activity into oncological treatment plans. Further research is needed to clarify which
types of activity plans are the most conducive to bringing health related benefits into the various
treatment plans for each population group and cancer type. Future Research can also delve into
whether physical activity programs have an effect on the emotional and mental state of pediatric
oncology patients.
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LITERATURE REVIEW
Approximately one in every 285 children in the United States are diagnosed with cancer
before the age of twenty (American Academy of Pediatrics, 2021). Many of these children spend
a lot of time in the hospital receiving treatment, and this in-hospital care can limit the amount of
physical activity performed by the child on a daily basis for a variety of reasons; from concerns
about safety to the availability of resources. Through inactivity, patients potentially lose not only
the health benefits of an active lifestyle, but the emotional benefits as well. This information
exposes two questions: what are the perceived benefits of a physical activity program
implemented into the long-term inpatient treatment, and would parents, professionals and
parents perceive such a program as beneficial?
Before any understanding can be gained in regards to whether a physical activity program
would benefit patient health both physically and psychologically, one must first understand the
various types of cancer, the effects of cancer on patients, and current treatment plans.
Additionally, it is important to understand the definitions of physical fitness, physical activity,
and exercise. Another aspect to consider is the physical and psychological effects of physical
activity on children with and without a cancer diagnosis.

Background on Cancer
Cancer starts when cells in the body begin to grow out of control; this can occur nearly
anywhere in the body and spread to other areas (American Cancer Society, 2021). Although a
patient could be diagnosed with one type of cancer, it can present itself in an area outside of the
diagnosis zone. For example, if a child is diagnosed initially with bone cancer in their right leg, it
could spread to their lungs. The variability of cancer often causes complications when designing
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a treatment plan. Regardless of the type of cancer or treatment plan, such as chemotherapy,
radiation, and stem cell transplant, rehabilitation is required, often for extended lengths of time—
sometimes years—after the initial diagnosis. Further, repeated rounds of cancer treatment
weakens the body and decreases the likelihood of a person (and even more so a child) to return to
pre-diagnosis activities and physical fitness levels due to loss of endurance and overall fitness
from extensive sedentary periods and muscle weakening.
The most common cancers diagnosed in children are leukemia, brain and spinal cord
tumors, neuroblastoma, Wilms tumor, lymphoma (including both Hodgkin and non-Hodgkin),
rhabdomyosarcoma, retinoblastoma, and bone cancer (including osteosarcoma and Ewing
sarcoma) (American Cancer Society, 2021). Leukemia is an important example to consider
specifically because many leukemia treatment programs involve long stays at the hospital, and
leukemia treatment does not often result in any need for major surgeries and the following
orthopedic or musculoskeletal rehabilitation. The focus of this study is on the perceived benefits
of a physical activity routine during long stays in the hospital as opposed to rehabilitation
programs after treatment has concluded.
When a child is first diagnosed with cancer (especially in the case of Leukemia), they
undergo three stages of treatment; induction, consolidation, and maintenance. During the
induction phase patients are often required to stay in the hospital for about a month due to the
intensity of the treatment (American Cancer Society, 2019). It is during the induction phase that
the greatest change in a child’s physical activity and their physical fitness levels can be seen.
Introducing physical activity during this stage has the potential to be the most beneficial due to
the importance of maintaining physical activity early in the treatment plan; however it may be
difficult to keep the patient active while they undergo arguably the most difficult stage of
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treatment due to the high levels of intensity. During the consolidation stage, chemotherapy lasts
several months and the patient may be able to move out of the hospital (American Cancer
Society, 2019). Outpatient rehabilitation therapy generally starts during the consolidation phase
as the patient transitions out of the hospital. It would be the goal of the physical activity program
to release the patient at as close to their pre-existing level of physical fitness as possible. During
the maintenance phase the patient begins to return to their home life and only comes in every
now and then for treatment (American Cancer Society, 2019). Every stage of treatment has
different implications when it comes to maintaining a physical activity program. Some stages,
such as induction, do not often include physical activity while others, such as maintenance,
already include rehabilitation programs.
Under the guidelines of most treatment plans, the patient is assigned a care team upon
diagnosis. The care team is composed of doctors, nurses, nurse practitioners, physician
assistants, and other professionals fulfilling a myriad of roles and overseeing regular patient care.
(St. Jude Children’s Research Hospital, 2018). The interviews in this study were directed
towards three main professionals, the first of which is the pediatric oncologist. Pediatric
oncologists coordinate and direct the patients’ cancer treatment, working closely with all
members of the care team (St. Jude Children’s Research Hospital, 2018). As the oncologist is
working closely with the patient and tracking progress, their perspectives on treatment plans and
physical activity programs are important. They should be able to notice differences in the
physical presentation of the patient after physical activity.
Treatment also includes ensuring the child’s psychological well-being. A child life
specialist is a professional who has training in child development, they use play, art, and other
activities to help children cope with cancer and prepare them for treatments and procedures using
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age-appropriate methods (St. Jude Children’s Research Hospital, 2018). The inclusion of this
professional can potentially provide ease and comfort to the child to assist them in gaining a
better understanding of the procedures they are undergoing and processing the changes
happening in their life. Interviewing professionals from this branch would provide insight into
how physical activity can bring about a mental and emotional change for the child and if the
program is positively impacting the child in this manner. The child life specialist best
understands the psychological effects of treatment and hospital life on the patient. By including
their knowledge of physical activity plans, it can be determined whether the activities are
assisting with stress relief and helping the child cope with their situation or if the activities are
instead producing the opposite effect.
The third group of professionals this study focused on are rehabilitation specialists. These
specialists work to help the patient maintain as much movement and physical function as
possible in tasks of daily living, hearing, speech, communication, and functioning in school and
work (St. Jude Children’s Research Hospital, 2018). Due to the fact that a child is spending so
much time in the hospital, they may not be able to be as engaged in important aspects of life as a
child who does not have cancer. While rehabilitation professionals work closely with these
children, it is important to distinguish that this research is focusing primarily on physical activity
during in-patient treatment instead of the rehabilitation process after the cessation of treatment.
That being said, the opinions of rehabilitation professionals are important as they decide when a
patient can return to normal activities after their stay in the hospital and have a better sense of
what the child’s limitations are during their stay.
This study endeavors to understand the recommended levels of activity during the
hospital stay that help the child maintain appropriate levels of functional movement both during
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and after treatment. It is important to note that physical therapists do not only focus on
rehabilitation after treatment is complete. A few therapists work to increase the child’s mobility
and improve their ability to perform self-care activities while the patient is still undergoing
treatment (Children’s Hospital of Orange County, 2020). Therefore, it is critical to understand
therapists’ perceptions of how important and effective activity programs are during the inpatient
stay.
Families play a large role in emotional support for children fighting cancer. They are
involved with much of their treatment, being there for whatever is needed. They also see the
changes in their children as treatment continues, they are more attuned to their child’s
fluctuations in mood and are more conscious of what the child’s previous levels of physical
fitness are. For that reason, parents are vital to understanding how, and to what extent, physical
activity and oncological treatment programs affect the patients.

What are Physical Activity, Physical Fitness, and Exercise?
Physical Activity is commonly described as any movement produced by the body
resulting in energy usage or expenditure. It is commonly categorized as occurring while sleeping,
working, or during leisure time (Caspersen et al., 1985). Leisure-time physical activity is further
divided into sports, conditioning, and household activities. Exercise is structured, repetitive and
planned physical activity with the objective to improve or maintain a level of physical fitness
(Caspersen et al., 1985). When one thinks of exercise they should consider a sporting event such
as football, baseball, or tennis. It can also include recreational activities such as running, dance
classes, or conditioning and work out classes. Physical fitness can be defined as having "the
ability to carry out daily tasks with vigor and alertness, without undue fatigue and with ample
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energy to enjoy leisure-time pursuits and to meet unforeseen emergencies" (President's Council
on Physical Fitness and Sports, 1971). However due to the difficulty to objectively measure
“fatigue” and “alertness”, physical fitness is often broken down into health-related and skill
related components. The health-related components are more applicable to healthy living of the
general public than the skill-related athletic components of physical fitness. The health-related
components of physical fitness are cardiorespiratory endurance, muscular endurance, muscular
strength, body composition, and flexibility (Caspersen et al., 1985). Of the five health related
components of physical fitness, cardiorespiratory endurance, muscular endurance, and muscular
strength are considered to be the most beneficial to the individual and have the greatest success
in producing physical activity related health benefits. This study will focus on physical activity
as a whole due to its versatility and convenience. It is not required that a person engage in a
planned sporting or conditioning event to obtain health benefits, oftentimes getting up and
walking for 30 minutes a day five times a week is enough to produce health benefits associated
with physical activity. Additionally, while undergoing cancer treatment, asking an individual to
take a short walk can feel like asking them to climb a mountain. It is for this reason the focus of
promoting physical activity should be on maintaining pre-existing physical fitness levels and not
improving physical fitness while also undergoing treatment.

Importance of Physical Activity
Establishing healthy lifestyle behaviors, such as regular physical activity participation, at
a young age is extremely important as behaviors learned during the early years of life tend to be
carried forward into adulthood (Truelove et al., 2018). Since adequate amounts of physical
activity provide multiple health benefits and will improve or maintain physical fitness, it should
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be an integral component of children's lives (Downs, 2005). In the lens of this study, for children
that spend extended periods of time in the hospital, there may be an absence of the establishment
of those healthy habits.
Researchers have shown that children as young as 2 years of age can attain positive
health effects from engaging in daily physical activity (Truelove et al., 2018). However, there are
not clear cut guidelines for this age group as the physical abilities of children change so much
between the age of two and three. For preschool-aged children (ages three to five years) without
any disease conditions, it is recommended that they are physically active throughout the day
(U.S. Department for Health and Human Services, 2020), participating in activities like running,
dancing, and climbing (American Academy of Pediatrics, 2021). For children aged six through
seventeen, it is recommended that they participate in sixty or more minutes of moderate-tovigorous intensity exercise each day. This includes aerobic activities such as running or jumping
three days a week and muscle building activities such as climbing or push-ups three days a week
(U.S. Department for Health and Human Services, 2020). For children, these activities can often
be met by playing sports but, especially in recent years, increasing numbers of children and
adolescents are not reaching physical activity recommendations. There are several reasons for
the lack of adherence to these guidelines, including lack of athleticism, poor physical condition,
low self esteem, concern over physical appearance, dislike for highly structured—and often
overly competitive—adult organized activities, conflicting and busy schedules, and increasing
usage of technology-based entertainment (Wójcicki & McAuley, 2014).
Physical activity provides specific health benefits, including weight management, blood
pressure control, and improved musculoskeletal and cardiopulmonary function (Downs, 2005).
Simply decreasing the amount of sedentary time in a person's life can promote health benefits.
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Aerobic activities of moderate to vigorous intensity appear to be the most effective way to attain
a majority of these physical benefits, with the exception of improved bone health, which
typically requires high-impact, weight-bearing activities (Wójcicki & McAuley, 2014).
Additionally, maintaining healthy levels of physical activity has the ability to decrease the risk of
developing chronic diseases (Christian et al., 2021).
Beyond just the physical benefits, physical activity in children, especially the preschool
age, has been shown to be important for social emotional development—a child’s experience,
expression, and management of emotions (Christian et al., 2021). If a child is spending extended
periods of time in the hospital, they are missing out on forming the ability to easily interact with
other children and form meaningful connections with peers. Play for children is more than just a
break from reality, it teaches children the importance of sharing, fairness, and other valuable life
lessons. A growing body of evidence also supports the positive psychological effects of physical
activity (Platschek et al., 2017). Regular physical activity has been shown to improve energy
levels, concentration, mental performance and mood. It is also attributed with reduced tension,
anxiety, depression and hostility (Sothern et al.,1999). One study demonstrated that “after
incidental activity (such as climbing stairs), adolescents felt better and more energized” (Koch et
al., 2020). Research conveys that physical activity improves mental health by reducing anxiety,
depression, and negative mood and by improving self-esteem and cognitive function.
When it comes to arguing for physical activity in a disease state, there is growing
evidence that physical activity can help battle illness. By decreasing sedentary behaviors and,
thus, increasing daily physical activity, individuals may experience many stress-reducing
benefits, which may enhance the immune system (Sothern et al.,1999). However, the guidelines
for recommended levels of physical activity for children were written with the healthy child or
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adolescent in mind and there are not many specifications for children with a diagnosis. When it
comes to encouraging children with cancer to be physically active, the recommended guidelines
must be changed and adjusted to meet each individual’s condition and needs. It is also important
to consider that young patients often adopt a sedentary lifestyle, either from limitations created
by their disease itself or fear of potential risks (perceived or real) of exercise (Rowland, 2016).
Although it is important to keep these children active, it is also important to recognize their fears
and limitations and mood, keeping all aspects of their diagnosis in mind. The most important
aspect of selecting a mode for children and adolescents is to find an activity that is enjoyable,
with the duration and frequency dependent on the chosen mode (Downs, 2005). For example, if a
patient loves playing soccer but hates running on the treadmill, then a reasonable solution would
be to replace running on the treadmill with soccer playing so the patient can enjoy the prescribed
movement. Similarly, going for a walk around the hospital could provide some physical activity
for the patient without too much added stress.

Physical Activity in Relation to Cancer
Due to the positive impact of physical activity on emotional state, energy levels, and
overall health, as determined by previous studies, it is important to investigate the impact of a
physical activity program as a component of the inpatient treatment plan of pediatric cancer
patients. Furthermore, impaired physical fitness and its consequences, such as reduced
cardiopulmonary function, decreased muscle strength, and fatigue, have been reported during
childhood cancer treatment (Platschek et al., 2017). Additionally, a meta-analysis of several
studies indicates that patients experience a decrease of physical activity during treatment, and
this physical inactivity persists even after treatment has ended (Winter et al., 2009). This
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continuation of inactivity would suggest that implementing an activity program during treatment
could have a positive impact in this area. Although there is research promoting physical activity
in the treatment plans for several types of cancer across various populations, there is a scarcity of
research within the adolescent and pediatric populations.
Studies have found it necessary to encourage patients to engage in physical activity
during and after treatment for cancer in order to prevent negative health and mood effects.
Various studies have shown that “reduced physical activity is highly probable in patients during
and after treatment” (Winter et al., 2009). In prior studies that focused on acute lymphoblastic
leukemia (ALL), eleven investigations found that most patients did not meet activity
recommendations. While the cause for most reported reductions in physical activity is treatmentinduced, there are numerous factors that influence the level of physical activity in survivors
(Winter et al., 2009). These studies did not review only pediatric patients but any and all types of
patients that had received a diagnosis of acute lymphoblastic leukemia. They also focused
primarily on physical activity post treatment instead of during the patient’s stay in the hospital.
Children with Acute Lymphoblastic Leukemia are at increased risk for low bone mineral
density (White et al., 2005). It has been shown in past research that exercise in children increases
bone marrow density. Thus it makes sense to assume that increasing physical activity in pediatric
cancer treatment will result in increased bone marrow density (White et al., 2005). This article
encourages clinical researchers to work with exercise professionals to enhance patient adherence
and compliance.
In a trial consisting of breast cancer survivors, a multicomponent physical activity
program (BEAT) showed significant effects on decreasing fatigue, depression, and anxiety
(Rogers et al., 2017). The intervention utilized here (BEAT) included 12 exercise sessions led by
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an exercise specialist spanning the first 6 weeks and led to an unsupervised home‐based program
during the last 6 weeks. Although the exercise sessions were unsupervised towards the
conclusion of the intervention, face‐to‐face update counseling sessions were still held with the
exercise specialist every 2 weeks in order to maintain accountability and support (Rogers et al.,
2017). This study is significant because it demonstrates that for cancer survivors, physical
activity can do serious good in increasing the mood and mental wellbeing of patients. It allows
the researchers to hypothesize that introducing a similar intervention in pediatrics or during
treatment rather than following treatment, would similarly result in positive benefits. However,
further research is necessary to implement such a program into common practice.
In a program designed to restore and improve the physical well-being of women living
with breast cancer as they undergo chemotherapy or radiation treatments, a 12 week exercise
intervention resulted in participant reported satisfaction, decrease in fatigue levels, a higher
quality of life and physical fitness (Leach et al., 2014). The benefits that came out of the
intervention during treatment is what makes this article relevant to the current course of research.
It is an example as to how physical activity during chemotherapy leads to better quality of life.
More research is necessary to apply this information to other types of treatment but as there were
no adverse effects of physical activity during treatment it is a study that backs up the desires of
the current research.
A common treatment for various types of leukemias is hematopoietic stem cell
transplantation (HSCT). Recent meta-analytic evidence indicates that physical activity attenuates
the functional decline of children and adolescents with cancer in general but particularly in
HSCT recipients (Morales et al., 2020). Specifically, and most importantly in regards to this
study, a moderate-intensity supervised exercise intervention performed during inpatient
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hospitalization appears to be safe for children and adolescents undergoing HSCT (Morales et al.,
2020). If a physical activity program is safe during stem cell treatment, and has benefits of
decreased stress and improved mood, then it leads to questions as to whether this type of
combined program would be beneficial for more pediatric patients.
There is increasing evidence that regular physical activity can improve the overall health,
functional capacity, and quality of life both for children with cancer and older survivors of
cancer (San Juan et al., 2010). This study effectively indicates that physical activity programs in
the treatment plans for pediatric cancer are necessary.
An emphasis is placed on the need not only for an exercise program but specifically one
that is sustainable enough to continue providing long term benefits after that conclusion on
cancer treatment. During one five year study, 32 pediatric patients and 14 siblings, all between
the ages of three and eighteen, for six to eighteen months participated in an exercise program
consisting of endurance, strength, coordination exercises, as well as relaxation and cooperative
games and were offered once a week for 45-60 minutes (Daeggelmann et al., 2018). There were
no serious negative effects of the exercises and the majority of participants remained physically
active following the completion of the program, however, it is mentioned that “reintegration into
non-cancer-specific PA must be improved” (Daeggelmann et al., 2018). It might also be more
effective to decrease the length of the session and instead hold multiple sessions throughout the
week.
Another study at the Yale Pediatric Hematology-Oncology Clinic asked patients and
parents to complete a 10 minute survey discussing barriers, preferences, and beliefs surrounding
physical activity in childhood cancer. This study found that the most common barriers to
physical activity were fatigue, shortness of breath, lack of motivation, and lack of time (Ross et
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al., 2018). This study provides a stepping point of how to plan future programs so that these
barriers can be overcome or avoided all together. Including physical therapy into a patient's daily
routine can take some work but could also prove very effective. The study also asked patients
what types of physical activity they preferred. The majority of patients endorsed walking over
biking and prefer biking over jogging, dancing, or basketball (Ross et al., 2018). They were
ranking these activities on a survey which leads to the question if an open ended question where
participants could write in their own activities would result in a different conclusion. It is
important to make sure that patients are participating in activities that they enjoy as this will
result in them sticking to their program for longer.
A four-week inpatient rehabilitation program consisting of land based and aquatic
exercises, as well as hippo-therapy, showed immediate and sustainable effects on psychosocial
well being and the potential of physical activity to be related to general recovery (Müller et al.,
2016). In comparison to the previous study that took place during treatment, this program took
place seventeen months after cessation of acute medical treatment. However, it also
demonstrated that for individuals aged four to eighteen years with leukemia, lymphoma, brain
tumor, or sarcoma, physical activity provided considerably more positive benefits than negative
consequences, promoting the concept that exercise provides relief from cancer symptoms. This
article also mentions the scarcity of research promoting physical activity during the acute stages
of treatment and it is for this reason they instead focused on rehabilitation following the
cessation of treatment (Müller et al., 2016).
Patient participation in treatment plans is encouraged by finding “a child’s strengths and
emphasizing them so that they can achieve all that they dream” (Anderson, 2018). In other
words, the activities should be adaptable to each patient. Professionals should engage in
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children's “playful and ambivalent” behavior in order to better understand how to interact in
shared therapy (Bjorbaekmo et al., 2018). By involving the patient in the creation of the
program, they are more likely to adhere to it. Another study discussed the positive effect of a
computer-based exercise intervention on mood in a population of inpatient and outpatient
pediatric patients with cancer (Platschek et al., 2017). If children are used to playing video or
computer games at home, introducing a physical activity program that is based on a computer
program could also increase adherence.
Another article claims the introduction of a physical activity program should not be done
at the beginning of treatment due to the fact that the child and family need time to adjust to the
diagnoses before being able to respond to physical activity interventions (Cox et al., 2017). The
emotional state of the patient is important to consider when introducing a physical activity
program because although increased physical activity generally boosts patient mood, it can
potentially increase stress. Although it is commonly believed that the sooner treatment or
intervention begins the better the outcome, this may not always be the case. In some instances, it
may be more beneficial to ease the patient into the physical activity treatment. Finding the
perfect time to start encouraging physical activity is easier said than done. Start too late and the
child may already be feeling the effects of inactivity, start too soon and there may be low
adherence as the child grows weaker. Despite these reservations, it is believed that by starting
physical activity programs earlier, the child will become used to getting up and being active
every day and this will reduce inactivity.
In an alternative argument, a study at another children’s hospital argues that physical
activity should be initiated in the initial shade of treatment even though this is often considered
the most intensive stage. The physical activity should be performed not only in the patients’
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room expanding their surroundings to include the corridors of the department or a nearby gym.
This article also argues that adding a sports room to the oncology wing of a hospital could result
in greater adherence to a physical activity program (Revon-Rivière et al., 2021).
Another point of concern is the lack of standard procedures regarding exercise programs.
As there is not set practice, every program is slightly different which makes comparing results
and outcomes more difficult. Further, information regarding effective approaches to taking
evidence and putting it into practice is limited (Cormie et al., 2017). There are more programs
attempting to reach the general population in regards to effective education of the benefits of
physical activity programs in cancer treatment. One such program in the “Life Now Exercise”
which provided evidence-based exercise medicine to participants. Full benefits and drawbacks of
this program have not yet been analyzed but the practice has been set in motion and they fully
explore the potential benefits of a generalized information program (Cormie et al., 2017).
The general consensus in past literature concludes that physical therapy is safe in
oncology patients and it provides therapeutic interventions that may mitigate loss of function and
disability. The importance in any fitness or physical activity program lies in assessing each
patient individually in medically supervised settings and adjusting the program in accordance
with any observations (Maltser et al., 2017).

METHODOLOGY
The most effective way to assess the potential benefits of including a physical activity
program in oncological treatments is to conduct an experimental study using patients as
participants and asking them to complete various amounts of physical activity throughout the
treatment period while measuring specific outcomes pertaining to endurance, strength, and
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emotional/mental state. However, access to oncology patients is understandably limited. As the
surging COVID-19 pandemic spread across the world, immunocompromised individuals were
protected, exposure to external forces was limited, and precautions were taken as to not put the
patients at further risk. Further, as the researcher does not have experience creating physical
activity plans, creating a program and asking participants to follow it would lead to questions
regarding the credibility of the proposed program. Therefore, this study focused on current
opinions of the benefits and drawbacks of a physical activity program in the treatment plan of
pediatric cancer. At the outset of the study doctors, nurses, and physical therapists were
contacted with invitations to be interviewed regarding their opinions surrounding the inclusion of
a physical activity program in pediatric oncology treatment plans. Parents were also contacted
through support groups in order to determine the lived experience of someone directly involved
with the child. The list of hospitals contacted comprised the top five pediatric oncological
hospitals in the United States and five other randomly chosen hospitals from an alphabetical list
of hospitals across the United States with pediatric oncology departments. Multiple hospitals
with varying degrees of oncological programs were contacted as not every hospital has a
physical activity program included and perceptions of hospitals from multiple sides of the
spectrum was desired. It was important to interview care providers from different type of
hospitals as some hospitals are specifically children’s cancer hospitals (or children’s hospitals
with specific cancer programs) while other hospitals are not primary children’s cancer facilities.
Despite contacting multiple individuals from each hospital, no response was received. It was
then decided to reach out to individuals belonging to professional organizations under the
branches of oncology and physical therapy. Through the entire process over fifty individuals
were contacted and two interviews were conducted. In the interviews, open ended questions
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regarding the individual's perceptions of the inclusion of physical activity programs in pediatric
oncological treatment plans were asked. These questions and a complete transcript of the
outreach scripts and informed consent forms for the professionals and families can be found in
Appendix A through Appendix B.
For the purpose of this study, children are defined as anyone who is under the age of
eighteen, at which point they are no longer legally dependent on their parents or guardian. It
should also be noted that for this study the term parent is used to describe any person with
guardianship over the child, not just the biological parents.
All potential participants were contacted either via email and phone call and asked to sign
and return the consent form (Appendix A3) if they were interested in participating. Once consent
was obtained and the interview scheduled, the researcher engaged via Zoom. The interview was
recorded for later transcription and throughout the interview notes were taken. These interviews
consisted of a series of open-ended questions which can be found in Appendix B1 and B2, as
there are different questions for healthcare professionals and for parents. Once the interviews
were transcribed, they were read by two people (the researcher and the advisor) independently to
determine if consistent themes exist. The two separate reviews were compared for consistency
and consolidation. Consistent themes were further analyzed for their relevance to the
implementation of physical activity programs during inpatient cancer hospitalizations. Because
only one interview was conducted, it was compared to previous research and used as a first
person testimony of the benefits of physical activity programs when used in pediatric oncological
treatment programs.
When it comes to comparing the interview to the existing research it is important to find
similar themes between the results of the research and the interview. By identifying these themes
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a conclusion can be drawn as to whether there is generally a positive call for implementing
research into more areas of oncological treatment.

RESULTS
It has been theorized that physical activity would result in positive outcomes for the
patient, as long as the physical activity is done in moderation, if the therapist is seeing signs of
fatigue or pain, they should stop until the patient is recovered. This study explored the
experiences and opinions of health care professionals regarding the impact of physical activity
programs implemented during inpatient cancer treatment for children. This study also delved into
past research surrounding this topic and compared results in order to reach a common consensus
regarding the effects of a physical therapy program.
In interviews with physical therapists working in children’s hospitals, the effectiveness of
physical activity in cancer treatment programs became evident. The idea that every patient is
different and as such treatment should be adjusted is a common theme across previous studies as
well as this one. This is important because regardless of whether the individual is in a disease
state or not, the amount of physical activity needed and how this should be fulfilled varies for
each individual.
A key point emphasized in the first interview that was not seen as much in previous
research is that maintenance of physical fitness levels should be an important aspect of treatment.
In the interview the physical therapist emphasized that there should be no more allowing patients
to lay in bed but rather encouraging them to get up, even if it’s just to move to the chair and then
back to bed. The therapist also mentioned that patients that were able to maintain previous levels
of strength and endurance had better oncology outcomes. There was an emphasis placed in the
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interview that at 100 days post stem cell transplant, patients that had maintained 75% to 100% of
their previous levels of physical fitness, as indicated by their outcome measures, were better able
to return to normal life following treatment. The second interviewee also emphasized the idea
that children that are exposed to physical activity and rehabilitation during treatment experienced
fewer deficits after their stay in the hospital has ended. Similarly, there was maintenance of
endurance and cardiorespiratory health.
It was also mentioned in both interviews that when patients are returning home in similar
physical fitness levels, then there is less of a gap between the end of their treatment and their
return to pre-diagnosis activity. Additionally, it was pointed out in the first interview that being
able to walk out of the hospital after treatment had a positive psychological effect compared to
students that left the hospital in a wheelchair or in their parents arms. The second interview
agreed with this as it emphasized the importance of maintaining what the patients have. This
means they are not focused as much on making new gains but rather on not losing the fitness
levels at admittance.
A concern discussed by past literature is whether physical activity is safe during
treatment. When posed this question, the first interviewee explained that before the program
starts there is extensive review of the patient's medical history and if at any point the patient or
patient’s family expressed that they no longer wanted to engage in the physical activity, then the
program was stopped and re-evaluated in terms of that particular patient. Many concerns can be
eliminated through re-education. It was explained that for such a program to be successful, the
patient, families, and sometimes even medical staff need to understand that it is ok and safe for
the patient to be moving around. The second interview emphasized that one way to ensure safety
is by being another eye. The therapists are part of the medical teams and as such they are able to
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see the patient through another perspective. They may be able to notice physical changes that the
primary oncology doctors did not notice. It can be argued then that having physical activity as
part of the patient treatment plan improves patient care.
The second interview further emphasized the usefulness of physical activity in cancer
treatment. It was explained that throughout the oncology treatment program, baseline measures
and evaluations were taken to trace changes over the course of treatment. Where this interview
differs from the previous one is that they have a gym on site that they can take patients too if
they are feeling up to more intensive exercise. Previous research also mentioned that having a
gym on the treatment floor would be effective in maintaining compliance levels with the physical
activity program.
Neither interviews expressed any major concerns given by families or professionals. The
only noted challenge was the reluctance of parents to allow exercise during their children’s stay
in the hospital. However, he first interview further explained that by working with the families,
this issue could be easily resolved.

DISCUSSION
The majority of research surrounding the effects of physical activity on survivors of other
types of cancer and the research surrounding physical activity levels in pediatric cancer patients
in combination with interviews with pediatric oncology physical therapists promote the inclusion
of a physical activity program—especially one that focuses on maintenance of previous levels of
physical fitness rather than increasing physical fitness. However, in order to effectively establish
the habit of maintaining physical fitness levels in pediatric cancer patients, there must be a
culture change on the oncology floor.
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It is, of course, important to consider that every patient and case is different and as such,
what works for one patient might not work for another. Previous research and recent interviews
demonstrate the benefits of physical activity programs across various types of cancer,
emphasizing that they should be implemented on a case by case basis. Another important aspect
to consider is that there is a pre-existing understanding that when a person is sick they should lay
in bed and rest; this needs to be reframed, since while rest is good, so is physical activity.
Encouraging patients and families to change this culture and instead become more active during
their stay in the hospital could change outcomes.
Physical activity and rehabilitation programs in acute care facilities are also potentially
limited by the funding allowing for staff or locations necessary for a program. The second
interview mentioned taking patients to the gym for physical activity, however, not all facilities
have a gym that can be used for these purposes, so the patients are limited to activities that can
be performed in their room.
There was, both in previous research and the additional interviews, a lack of focus on the
mood of the patient whilst undergoing physical activity at the same time as cancer treatment. In
the first interview the therapist stated that since they did not work with the patients prior to
admission they are not aware of the mood of the child prior to the start of the program. However,
in comparison to when the program started, the patients they are working with now do seem to
be happier. This is not an objectively measured value but rather a reflective perspective on the
mood of the patients.
When looking into past research there is a comparison between cancer survivors that are
seeing a decrease in fatigue and depression levels while engaging in physical activity. However,
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not many of the research articles involving pediatrics have delved into fatigue and depression
and very few of the articles looked into emotional well being of patients.
Further, although there is a general consensus that physical activity is in fact good for
patients undergoing cancer treatment, there is not a complete agreement as to what approach and
method this exercise should be implemented. Implementation strategies vary across each
research article and the therapist interviewed also stated that it is hard to know how much
physical activity and in what mode the physical activity should take place. Although it would be
beneficial to have a standard of practice, it should be understood that every individual is different
and any standard of practice should be adapted for every person.

Limitations
An aspect to consider when generalizing the interview responses is that the population
size is limited in both size and area of expertise. From the over fifty individuals contacted, two
participants were interviewed. Professionals' names were easy to find because they are not
protected under confidentiality and contact information can often be found on hospital websites.
In several instances, the researcher was able to contact the hospital and get an email sent out to
the entire oncology or physical therapy department. However, parents were harder to reach. The
main strategy was to reach out to support groups, tell them the purpose of the study and ask them
to share our contact information with families. This way it was up to the patient and parent to
share their identity with us, however, no parents or patients reached out. When it became evident
that there were going to be fewer than expected responses, the focus of the research shifted to
focus more on past literature across a wide range of cancers rather than focusing only on
pediatric cancers, specifically pediatric leukemia which was the original intention of the study.
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The additional literature review allowed for identifying the proponents and the limitations to
physical activity during treatment.

Areas of Future Study
Exploring the experiences and opinions of those closest to pediatric cancer patients was
intended to provide insight into the benefits and challenges of utilizing physical activity
programs in oncology treatment. It is recommended that future studies delve deeper into the
emotional and psychological benefits of physical activity in relation to pediatric cancer
treatments. Further, because interviews with more individuals was not possible, future research
can look more into perceptions of such physical activity programs as was the original intention
of this study.
As affirmed by the majority of studies reviewed in this paper, exercise in pediatric
oncology provides psychosocial, functional, and physical benefits (Wurz et al., 2019). This
consensus in the literature means that delving even deeper into this area of study could result in
children returning to prior activities at faster rates. It should be considered that although the
results of the interviews are important it is two interviews with a focus on a very specific
population group. However, many significant statements were made that can be reflected in
previous research as well. This study as a whole has emphasized the point that just because you
are sick doesn't mean you should only lay in bed. Physical activity is beneficial to improve
physical, mental, and emotional state in healthy individuals as well as in patients currently
undergoing treatment for cancer.
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Appendix A1: Outreach Script for Professionals
Hello_________,
My name is Zoë Winters. I am an Undergraduate Exercise Science Pre-Physical Therapy
Major at Bellarmine University. I am currently working on a research project exploring the
perceived physical and psychological effects of a physical activity program on pediatric cancer
treatment. As a member of the oncology department at___________ I was wondering if you
would be willing to have a 30-45 minute interview with me regarding this topic. If you are
interested please return the included consent form to me.
I look forward to hearing from you soon,
Zoë Winters
Bellarmine University Class of 2023
B.A. in Exercise Science: Health and Wellness, Pre-Physical Therapy
Peer Tutor, Student Ambassador, Hall Host, Tour Guide
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Appendix A2: Outreach Script for Parents
Hello_________,
My name is Zoë Winters. I am an Undergraduate Exercise Science Pre-Physical Therapy
Major at Bellarmine University. I am currently working on a research project exploring the
perceived physical and psychological effects of a physical activity program on pediatric cancer
treatment.
As a parent/guardian of a child at___________ I was wondering if you would be willing
to have a 30-45 minute interview with me regarding this topic. If you are interested please return
the included consent form to me.
I look forward to hearing from you soon,
Zoë Winters
Bellarmine University Class of 2023
B.A. in Exercise Science: Health and Wellness, Pre-Physical Therapy
Peer Tutor, Student Ambassador, Hall Host, Tour Guide
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Appendix A3: Informed Consent Form
Informed Consent Form
Please read this consent document carefully before you decide to participate in this study.
The researcher will answer any questions before you sign this form.

Study Title: A Qualitative Study of Perceived Physical and Psychological Effects of a
Physical Activity Program on Pediatric Cancer Treatment.

Purpose of the Study: To gain a better understanding on the perceived effects of a
physical activity program on the physical and psychological well being of a pediatric cancer
patient.

Procedures: By agreeing to participate you are agreeing to have a 30-45 minute recorded
interview regarding your perception of physical activity programs for treatment in pediatric
cancer. These interviews will be transcribed for analysis.

Potential Risks of Participation: There are no more risks involved than those of
everyday life.

Potential Benefits of Participation: There are no potential benefits to those participating
in the interviews. However, the information gathered could benefit others in the future.

Compensation: There will be no compensation.

Confidentially: Your identity will be kept confidential to the extent provided by law.
Any recorded information will not contain any personally identifying information. The
information connecting your name to this study will not be shared and will be destroyed after the
conclusion of the study. Your name nor your hospital’s name will be used in any report.
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Voluntary Participation: Your participation in this study is completely voluntary. There
is no penalty for not participating. You may also refuse to answer any of the questions we ask
you.

Right to Withdraw from the Study: You have the right to withdraw from the study at
any time without consequence.

Whom to contact if you have questions about the study:
Dr. Beth Ennis
Email: eennis@bellarmine.edu Phone: (502) 272-8434

If you have any questions about your rights as a research subject, you may call the
Institutional Review Board (IRB) office at 502-272-8032. You will be given the opportunity to
discuss any questions about your rights as a research subject, in confidence, with a member of
the committee. This is an independent committee composed of members of the University
community and lay members of the community not connected with this institution. The IRB has
reviewed this study.

Agreement:
I have read the procedure described above. I voluntarily agree to participate in the
procedure and I have received a copy of this description.

Participant:__________________________________________ Date:_______________

Principal Investigator:__________________________________ Date:_______________
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Appendix B1. Professional’s Perceptions on the Implementation of a Physical Activity Program
Open-Ended Questions and Script
Thank you for agreeing to talk to me today, I would like to ask you some questions
regarding physical activity programs utilized in pediatric cancer treatment.
I also wanted to remind you that we are recording this conversation so that I can re-listen
and take more notes later. However, participant interviews will be identified only by occupation
or title, not by name or hospital.
1. Can you describe to me the typical treatment plan for your pediatric patients with
leukemia while they are in the hospital?
2. Does your hospital have a physical activity program as part of your treatment plan? If so,
why did your hospital implement a physical activity program as part of their protocol?
3. What does your physical activity program for your patients while undergoing treatment
look like? Probe if needed with:
a. How much activity is involved?
b. How long does the program continue for?
4. What have you noticed with your patients who participate in any kind of physical activity
program while in the hospital? Probe if needed with:
a. Have you noticed any difference in cardiorespiratory endurance?
b. Have you noticed any difference in mood or emotional state for patients following
the initiation of a physical activity program?
c. What do these changes look like for your patients?
5. Are there any concerns or comments that you would like to add?
Thank you for agreeing to talk with me and for providing me with all this information.
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Appendix B2: Parent’s Perceptions on the Implementation of a Physical Activity Program OpenEnded Questions and Script
Thank you for agreeing to talk to me today, I would like to ask you some questions
regarding physical activity programs utilized in pediatric cancer treatment.
I also wanted to remind you that we are recording this conversation so that I can re-listen
and take more notes later. However, participant interviews will be identified only by occupation
or title, not by name or hospital.
1. Can you describe to me the typical day for your child while they are in the hospital for
treatment?
2. Have any of your child’s doctors or nurses discussed the importance of physical activity
for your child while they are undergoing treatment? If so, what did they share with you?
3. Did your hospital implement a physical activity program as part of the treatment
protocol?
4. What does the physical activity program for your child while undergoing treatment look
like? Probe if needed with:
a. How much activity is involved?
b. How long does the program continue for?
5. What have you noticed with your child while participating in this physical activity
program while in the hospital? Probe if needed with:
a. Have you noticed any difference in energy levels?
b. Have you noticed any difference in the mood or emotional state of your child
following the initiation of a physical activity program?
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c. What do these changes look like for your child in comparison to their energy
levels or mood prior to their diagnosis?
6. Are there any concerns or comments that you would like to add?
Thank you for agreeing to talk with me and for providing me with all this information.
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